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METHOD OF USING NEUROTROPHIC CARBAMATES AND UREAS 

BACKGROUND OP THE INVENTION 

5 1. gjeld of Invention 

This invention, relates to a method of using 

neurotrophic low molecular weight, small molecule 
carbamates and ureas having an affinity for FKBP-tyoe 
immunophilins, as inhibitors of the enzyme activity 
10 associated with immunophilin proteins, particularly 
peptidyl-prolyl isomerase, or rotamase, enzyme activity. 

2. Description of Related Art 

The term immunophilin refers to a number of proteins 
15 that serve as receptors for the principal 

immunosuppressant drugs, cyclosporin A (CsA) , FK506 anri 
rapamycin. Known classes of immunophilins are 

cyclophilins and FK506 binding proteins, or FKBPs. 
Cyclosporin A binds to cyclophilin A while FK506 and 
20 rapamycin bind to FKBP12. These immunophilin-drug 

complexes interface with various intracellular signal 
transduction systems, especially the immune and nervous 
systems. 

Immunophilins are known to have peptidyl-prolyl 
25 isomerase (PPIase) , or rotamase, enzyme activity. It has 
been determined that rotamase enzyme activity plays a 
role in the catalyzation of the interconversion of the 
cis and trans isomers of peptide and protein substrates 
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for che immunophilin proceins. 


immunophilins were originally discovered and studied 
i= the immune tissue. It „as initially postulated ^ 
chose skilled in che art chat inhibicion of :ie 
immunophilins' rotamase activicy leads Co inhibicion c-‘ 
T-cell proliferation, thereby causing cis 


immunosuppressive activity exhibited by immunosuppressant 
drugs, such as cyclosporin A, .-K5Q6 and rapamycin. 
Further study has shown that the inhibition, of rotamase 
activity, in and of itself, does not result in 
immunosuppressive activity. Schreiber ec al . , Science, 


1990, vol. 250, pp. 555-559. Instead, immunosuppression 
appears to stem from the formulation of a complex of 
immunosuppressant drug and icnmunophilin. it has been 
shown that immunophilin-drug complexes interact with 
ternary protein targets as their mode of action. 
Schreiber ec al., Cell, 1991 , vol. 56, pp. 807-815. In 
c-he case of FKBP-FK506 and cyclophilin-CsA, the 
immunophilin-drug complexes bind to the enzyme 
calciaeurin and inhibit the T-cell receptor signalling 
which leads to T-cell proliferation. Similarly, the 
immunophilin-drug complex of FK3P-rapamycin interacts 
with che RAFT1/FRAP protein and inhibits the IL -2 
receptor signalling. 

Immunophilins have been found to be present at high 
concentrations in the central nervous system. 
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Innttunonh.ili.ns are enriched 10 -SO times more • 

i* the 

central nervous system than in the immune system. Within 
neural tissues, immunophilins appear to influence nitric 
oxide synthesis, neurotransmitcer release and neuronal 
process extension. 

Surprisingly, it has been found that certain low 
molecular weight, small molecule carbamates and ureas 
with a high affinity for FKBPs are potent rotamase 
inhibitors and exhibit excellent neurotrophic effects. 
Furthermore, these rotamase inhibitors are devoid of 
immunosuppressive activity. These findings suggest the 
use of rotamase inhibitors in treating various peripheral 
neuropathies and enhancing neuronal regrowth in the 
central nervous system (CNS). Studies have demonstrated 
that neurodegenerative disorders such as Alzheimer's 
disease, Parkinson's disease, and amyotrophic lateral 
sclerosis (ALS) may occur due to the loss, or decreased 
availability, of a neurotrophic substance specific for a 
particular population of neurons affected in the 
disorder. 

Several neurotrophic factors affecting soecific 
neuronal papulations in the central nervous system have 
been identified. For example, it has been hypothesized 
that Alzheimer's disease results from a decrease or loss 
of nerve growth factor (NGF) . It has thus been proposed 
to treat SDAT patients with exogenous nerve growth factor 
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or other neurotrophic proteins, such as brain derived 
growth factor, glial derived growth factor, ciliary 
neurotrophic factor and neurotropin-3, to increase the 
survival of degenerating neuronal papulations. 

5 Clinical application of these proteins in various 

neurological disease states is hampered by difficulties 
in the delivery and bioavailability of large proteins to 
nervous system targets. By contrast, immunosuppressant 
drugs with neurotrophic activity are relatively small and 
10 display excellent bioavailability and specificity. 

However, when administered chronically, immunosuppressant 
drugs exhibit a number of potentially serious side 
effects including nephrotoxicity, such as impairment of 
glomerular filtration and irreversible interstitial 
15 fibrosis (Kopp et al., J. Am. Sac. Nephrol.. 1991, 

1: 1S2) neurological deficits, such as involuntary 
tremors, or non-specific cerebral angina, such as non- 
localized headaches (De Groen et al., N. Engl. J. Med., 
1987, 317:861); and vascular hypertension with 

20 complications resulting therefrom (Kahan et al., N. Engl. 
J. Med., 1989, 321:1725). 

To prevent the side effects associated with, the use 
of the immunosuppressant compounds, the present invention 
provides a method of using a non-immunosuppressive 
25 compound containing low molecular weight, small molecule 
carbamates and ureas to enhance neurite outgrowth, and to 
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promote aeuronal growth and regeneration in various 
neuropatholagical situations where neuronal repair can be 
facilitated, including: peripheral nerve damage caused 
by physical injury or disease state such as diabetes,- 
5 physical damage to the central nervous system (spinal 
cord and brain) ; brain damage associated with stroke; and 
neurological disorders relating to neurodegeneration, 
such as Parkinson's disease, SDAT (Alzheimer's disease) , 
and amyotrophic lateral sclerosis. 

10 

SUMMARY OF TEE INVENTION 

The present invention relates to a method of using 
a neurotrophic low molecular weight, small molecule 
carbamates and ureas having an affinity for FKBP-type 
15 immunophilins. Once bound to these proteins, the 
neurotrophic compounds are potent inhibitors of the 
enzyme activity associated with immunophilin proteins, 
particularly pepcidyl-prolyl isomerase, or rotamase, 
enzyme activity. A key feature of the neurotrophic 
20 compounds is that they do not exert any significant 

immunosuppressive activity. 

Specifically, the present invention relates to a 
method of effecting a neuronal activity in an animal, 
comprising: 

25 administering to the animal a neurotraphically 

effective amount of a compound of formula I: 
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" ‘ 5haraa = e “ ci “U y acceptable salt thereof, 

A is CH a , oxygen, NH or N-(Cl-C 4 alkyl) ; 

B and D are independently Ar hvH«, 

7 Ar ' nyteogen, (C1-C6)- 

or branched alkyl. -straight cr branched 

cr alkynyl, <C5-C„ -cycloalkyl substituted' (C1 . 

-rtrargbb cr branched alkyl or <C 3 -«, -straight „ 

r: aikeayi ° r «»->■—u 

substituted <Cl-«, -straight or branched alkyl or to . 

«>-straight or branched alkenyl or alkynyl, Ar- 

suhstituted (Cl-CS)-straight or branched alkyl, Ar- 

^cituted ' ( C3-c 6 , -straight or branched alkenyl or 
alkynyl; * 

my one o£ the Of, groups of said alkyl chains nay 
optionally replaced by a heteroatom selected from the 

*7* ° 0MiSCin9 ° f S ' »• — ». wherein « is 

eoted from the group consisting of hydrogen, (ci-cal - 

straight or branched alkyl, (C3-C4, -straight or branched 

* “ n “ alkynyl - “d bridging alkyl wherein a 

U £aI “ d the nitrogen and a carbon atom 


SUBSTITUTE SHEET (RULE 26) 



WO 98/37882 


PCT/US98/03485 


h staining chaia „ fom a 

“ Mld riaS is fused cc M te '. “ 

J <». the group consiscing of ^ 

--■-straight or branched alky, 

branched alkenyl and -CH,Ar • K i , 

"~^ s ", K is selected from the m- 

consistingof (ci " ffroup 

3 (C1-C4I -straight or branched alkyl _ , 

CyCl ° h “ yl " aChyl; “ ' - ‘ -V - ^enTogech?:' 

.7 " 5 ’ 7 “ e " 6ered h " er0C ’ /CUC ^ “>*=* -y contain 

so nr seisctad £rom tiie ^-«. - 

z is O or S; 

Y is o or N, Wherein 

—a V is o, then a, is a ions pair and . is 
acted from the group consisting of ir, (cl . cs) 

C T ° r b “ alkyl - - <=-«>- 

branched alkenyl or alkynyl; and 

when Y is N, chen and R a . 
selected from -u ’ are independently 

sera- h ^ CO,,SiSCin ® ° £ (C1-CS) - 

„ 3 01 *“*■ — IC3-CS, -straight or 

branched alkenyl or alkynyl.. or R and » 

toastha 1 d are taken 

select J T £0r " * h “ SrOCy = li = 53 hembered ring 
i ^ “* 310,15 ccusisting of pyrrolid'-ie 

Sasolidine, pyratolidine. piperidine, end piperack, 

grou ^ 3 CarfaOCYCliC ar ° [natic ^ 0U P selected from the 
ind P COnS1SCillg ° f Pheny1 ' 1 -naphthyl, 2-naphthyl, 
e^, a2Ul - yl < f luorenyl, and anthracenyl; or a 
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:r— aro " a,:ic 5r ° ui ’ fron the 

nSlSC “ g0f 2 - £ ”Vl. 3-furyl. 2 -chienyl. , 5r0U5 

Pmayl, 3-pyridyl, 4-pyridyl, pyTrolyl ' ^ 

thi “° lrt ' Pyxaxclyl, x-pyra 

Pyrazolidiayl i Pysazoi layif 

y1 ' isoxazolyl, isotriazolyi 
oxadiazolyi , , , . . Y ' 1,2 ' 3_ 

pvrida • ' ' ' triazoly1 ' l»3,4-chiadiazolv 1 

Pyr dazmyl, pyrimidinyl, pyrazinyl, l 3 5 t 

^ lyl , 

IH-LdV TT Uny1 ' benZOCblfUrailyl ' benzo [b, thio-phenyl 
-w. b-ui^tox*. b e „« hi « olyl , purinyl OT ; 

° ^ qUin ° lial ' 1 ' 1,2,3 < 4-eeerahydroquinolinyi, 

cilTl °°! lnyl ’ 1 ' 1 ' 3,4 ' taCr * h y‘ i b°i*°quinoli;ayl’ 

X 7 n T ' 

; 8 -naphehyridinyl, pteridinyl. carbazolyl. ' 

P enazmyl, phenochiazinyl, and phenoxazinylj 

Ar may contain one or more substituents which are 
independent 1 y selected from the 

hydrogen hal ^ OOM1 “ i ^ » f 

S ■ halogen, hydroxyl, nitro. - s0 H 

«ifluorcech y l, crl£l uoromech ’ ” 

i*__ , , *' l '- A ( -o/-straight or 

ranched alJcyl (co rc\ — 

t (Cl-cs) -scraighc \ °~ 

caighc ro branched alkyl] , o- [ (cx-ce) -i-tradc'-* 

branched alkenyl), o-benzyl. o- p henyl 

raechylenedioxy, , carbonyl, ta ^’ "*' 

branched alkyl or Q _ „ . „ S ' rai3h,: ° r 

car* . C5-straight or branched alkenyl) 

arboxamides, N,N-di-(Cl-C5-stra±»Hi- u 
C , rc 5 straight or branched alkyl or 

traxght or branched alkenyl) carboxamides. 


SUBSTITUTE SHEET (RULE 26) 



WO 98/37882 


PCTAJ S98/03485 


9 

morpholinyl, piperidinyl, 0-X, CH Z - (CH*),-X, O-CCH^-x 
(CH^-O-X, and CH-CH-X; 

Ri and R, are independently selected from the group 
consisting of {Cl-CS)-straight or branched alkyl, (C3- 
C6) -straight or branched alkenyl, hydrogen and benzyl,—or 
R : and R t can be taken together to form a 5-6 membered 
heterocylic ring; 

X is selected from the group consisting of <t- 
methoxyphenyl, 2-pyridyl, 3-pyridyl, 4 -pyridyl, pyrazyl, 
quinolyl, 3,5-dimethylisoxazoyl, isoxazoyl, 2- 
methylthiazoyl, thiazoyl, 2-thienyl, 3-thienyl, and 
pyrimidyl,- 

q is 0-2; and 
^ is 0 or 1. 

The present invention also relates to a method of 
effecting a neuronal activity in an animal, comprising.- 
administering to the animal a neurotrophical ly 
effective amount of a compound of formula IX or III: 


1 . 

II III 

or a pharmaceutically acceptable salt thereof, wherein: 





SUBSTITUTE SHEET (RULE 26) 



WO 98/37882 


10 


PCT/US98/03485 


_ *' ^ “ d >re « d t £ir,._d in claim !, , 

defined in claim 4 and » is l or 2 . ~ *" 

The present invention further relates to a method of 
effecting a neuronal activity in an animal, oomprisinc- 
administering to the animal a neurotrophical-y 
effective amount of a compound of formula III or jy. 



ni 


IV 


« a pharmaceutically acceptable salt thereof, wherein.- 

Y ' Rl and Rl are as defined in claim 1, Ar is as 
defined m claim 4, j is hydrogen, (C1-CS) -straight or 

branched alkyl or (C3-CS)-straight or branched alkenyl, 
and w is i or 2 . 


PP?i?CTX?TX0W of ran XNVEarrTow 
Da f initios «» 

"Alkyl" means a branched or unbrancned saturated 
hydrocarbon chain containing l to S carbon atoms, such as 
methyl, ethyl, propyl, iso-propyl, butyl, iso-butyl, 

tert butyl, n-pentyi, n-hexyl, and the like, unless 
otherwise indicated. 
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"Halo" means fluoro, chloro, broma, or iodo, onlsas 
otherwise indicated. 

"Pharmaceutically acceptable salt" refers to salts 
of the subject compounds which possess the desired 
pharmacological activity and which are neither 
biologically nor otherwise undesirable. The salts can be 
formed with inorganic acids such as acetate, adipate, 
alginate, aspartate, benzoate, benzenesulfonate, 
bisulfate butyrate, citrate, camphorate, 

camphorsulfonate, cyclopentanepropionate, digluconate, 
dodecylsulfate, ethanesulfonate, fumarate, 
glucoheptanoate, glycerophosphate, hemisulfate 
heptanoate, hexanoate, hydrochloride hydrobromide,, 

hydroiodide, 2-hydroxyethanesulfonate, lactate, maleate, 
methanesulf onate, 2-naphthalenesulfonate, nicotinate, 
oxalate, thiocyanate, tosylate and undecanoate. Base 
salts include ammonium salts, alkali metal salts such as 
sodium and potassium salts, alkaline earth metal salts 
such as calcium and magnesium salts, salt with organic 
.bases such as dicyclohexylamine salts, N-methyl-D- 
glucamine, and salts with amino acids such as arginine, 
ly3ine, and so forth. Also, the basic nitrogen- 
containing groups can be quartemized with such agents as 
lower alkyl halides, such as methyl, ethyl, propyl, and 
butyl chloride, bromides and iodides; dialkyl sulfates 
like dimethyl, diethyl, dibutyl and diarayl sulfates, long 


SUBSTITUTE SHEET (RULE 26) 



WO 98/37882 


12 


rv. J/U»yO/OJ483 


chain halides such as decyl laurvl 
■ . y ' lauryl, ntyristyl 

ridas ' br °" id « - hal ;; cs4ryi 
banayi “ d - «*«.. Uk * 

—- PMducts are chareb ;:;;; c - 

■Phanyf includes “V ob t a 1Md . 

” aii possible i c-,~_ . 
optionally monosubscicuced or multi ^ 

UUh -Uctad f ron ch , 

a lhyl, alkoxy, hydroxy hal ° nsi scin 5 of 

nyoroxy, halo, and haloalkyl 

"Treatment: covers any treatment of « di 9 
condition in an a • disease and/or 

n “ an animal, particularly a h„ 
includes: human, and 

preventing a disease and/or .. 

occurring in a subject which k C ° ndltion from 

disease and/or c a- ^ * P re disp OS ed to the 

and/or condition but has not yet been di 
as having it; * U diagnosed 

,U1 bWisaaae and/or condition < 

— ting it3 develop . enc . ^ 

‘ iUI tha disease and/or condition , 

-/« condition."" 

»=War r“b7 3 T diS "'' ered ““ <*««« low 

small molecule carham 

have ^ . carbamates and ureas 

affinity for F KB P t-tm 

Particularly nau m t immuaophilins, 

bound to an FEB? " ■ the =atba — ™ 

to ^ have b,en found 

a=bC ““ Pr0lyl - Pa5Cidyl — — 

retanaae. activity of tbe binding protein 
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r "~ dly neurite groeth. ^ 

“ " - —ion of damaged 

Promotion of neuronal . Qs ' «*• 

n , 1 re 3eneracion, the prevent 

neurodegeneration HU P r ^enti on . Q f 

tr satment of 

aeuroucicai disorders ^ ^ ^ * “•« 

neuronal degenerati C1 ated with 

regeneration and pernherai 

For th*. * P rai aeu ropathies 

Agoing reasons, the present in 

r=U “= to * method of effectipc i0 “ 

errenting a neuronal acn,,^ . 

» animal, comprising: Y la 

administering to the animal a 

affective amount of a coma a 

a compound of formula z, 





^ ic.ll, acceptable salt thereof, therein, 

°* ySea ’ ® « *-<Cl-c* alkyl,,. 

B and D are independently Ar hvdr„ 
straia+if ^ ' hydro Sren, (C1.-CS) - 

ight or branched alkyl, (cj-cs, -straiohr „ 

*«.nyl or alkynyl ,cs C7, , ’ or te »=‘»d 

cs ) -straicht substituted (a- 

straight or branched alkyl or (c3 csi „ 

branched alkenyl or alkynyl, Ljz " “ 

substituted (ci-cs, -straicht „ <-tytloalkenyl 

traight or branched alky! or (C3 _ 
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CS)-straight or branched alkenyl or alkynyl, Ar- 
substituted (Cl-CS)-straight or branched alkyl, Ar- 
substituted (C3-C6)-straight ar branched alkenyl or 
alkynyl; 

S any one of the CH, groups of said alkyl chains may 

be optionally replaced by a heteroatom selected from the 
group consisting of 0, S, SO, SO,, and NR, wherein R is 
selected from the group consisting of hydrogen, (C1-C4)- 
straight or branched alkyl, (C3-C4) - straight or branched 
10 alkenyl or alkynyl, and (C1-C4) bridging alkyl wherein a 
bridge is formed between the nitrogen and a carbon atom 
of said heteroatom-containing chain to form a ring, and 
wherein said ring is optionally fused to an Ar group; 

J is selected from the group consisting of hydrogen, 
IS (Cl-CS)-straight or branched alkyl, (C3-C6)-straight or 
branched alkenyl and -CHjAr; K is selected from the group 
consisting of (C1-C4) -straight or branched alkyl, -CH,Ar, 
and cyclohexylmethyl,• or J and K may be taken together to 
form a 5-7 membered heterocyclic ring which may contain 
20 .a heteroatom selected from the group consisting of 0, S, 
SO and SO,; 

Z is O or S; 

Y is 0 or N, wherein 

when Y is 0, then R, is a lone pair and R, is 
25 selected from the group consisting of Ar, (Cl-CS) - 
straight or branched alkyl, and (C3-CS) -straight or 
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branched alkenvi 

Sny l or alkynyl; and 

“ hra * is *, then 5 , Md . 

«. ^ COMisci ; , 

r * 1Sht ° r branclled alkyl, and (C 3 -c 6 ) ' IC1 ' CS ’' 

b -=h,d alkenyl o r alkynyl.- or R , . ''-«*«** «r 
together to form a heterocyclic * ** *** takan 

3eiecced *• -up a ; ted ■** 

—a=Ud ine . pynazolidine, plMeld J. 

* iS * carbocyclie a^azic *' *“ 
consisting o£ Dh , 5el '=cad £ ro „ che 

indenyl, azulenyl. fl J^yi 

heterocyclic arooatic gr oup 001000,^ ' " * 

consisting o f 2-fuayi. 3 . £uryl cl >* Sroug 

lyrtdYl. 3 -pyridyl, 4-pyridy! ^ ' 3 ' ChiS “>' 1 . *’ 
^azoiyi. i„ idazoln "* drt ’ P5 ™. cnanolyi, 

Pyrazolidicyi, isoxazoiyl ^acolinyl. 

°*adiazolyl, a. 3.3.^ 

rr^ 1 ' x. ^atinyi;7 ? ia " lyi ' 

1 ' 3 ' s "trithianyl indm ■ • ' ' s ' tr ^azinyl, 

ind olyl, indolinyi b XZ ^ Yl ' lnd ° ly1 ' *»oindolyi, 3 H- 
- xaaoixnyl, ben2o[b ] f 

iH-indazoiyl, benzimidazolyl, benz-hilT^ ' 

Tzinolizinyl. gaidsii " Vl ' PUrla >^ «- 

isoquinoliayi , ' ' teCrahydro 9ni«=Unyl, 

=innoXiny 1- 

x»a-naphthyridiayi D „ ... Y ‘ ^^linyl, 
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Ar may contain one or more substituents which 
independently- exceed £ro» the ^ 

get1 ' hal ° Se ''' hydroxy!. nitre, ' sc 
irUlucrcnethyl, trifluorcethoxy. (cr . c6) .. . ' 

branched alkyl, <ca-c 5) -straight^ b T ' " 

t(Cl-cs) -straight H “ * lkSayl - °* 

«ighn rebranched alkyl, , o-((C 3 -C 4 ) -sera.ehn 

" branChSd *““*>• O-benzyl, o-phenyl ~ 

deehylenedioxy, -HR,*.. carboxyl, 

c ;r d ; lkyl “ C3 ‘ CS_Straighr ” branched alkenyl, 
C3 H ' M " di ' tCl-cs-scraight or branched alkyl or 

straight cr branched alkenyl, carbcxaeides 

-rphclinyl, piperidinyl, o-x. C, V (C H, V!t . 0 . (CH> ./ 

(CH ) -n v* _s v 

0-x, and CH=CH-X; 

are selected tree the group 

consisting of (Cl-Cff) -straight- u 

’ scrai 3 ht or branched alkyl, (C3 . 

/ ' S,:rai3ht “ br “= hed alk -vl, hydrogen and benzyl,, cr 

' *“* ** be Cake “ co 5 e ther tc form a 5 - s .sobered 
^eterocylic ring; 

* is selected free the group consisting of ,- 
dethcxyphenyl, a-pyridyl. 3-pyridyl, 4 -pyridyl. pyra2yl . 
gurnolyl, 3,5-dimethylisoxazoyl, isoxatoyl j. 

-bhylthiazoyl. thiazoyl, a-thienyl, 3-thienyi, and 
pyrimidyl; 

*5 « 0 - 2 ; and 
11 is o or l. 


SUBSTITUTE SHEET (RULE 26) 



WO 98/37882 


PCT/US98/03485 


a «"bodiment. , ^ R 

COJette - “ £ °™ • -7 membered rins . 

13 “° Ch " r P r «=nred embodiment „ . 

“ “ 13 ^‘P-denciy represented by ° £ B . 

■'ay.-OEMay.-to, „ herein: totnul * - 

r is i- 4 ; 
s is 0 - 1 ; 

te iS “ da£ined 1= =Hi. 1, and 
each x is independently selected 
consisting of CH o ' rom .the group 

— ed iro „ 2'J' so ' *■■ Md —»u 

* group consisting of hvrfm 

ortranchedalkyli (C3 J ,C1 - CS1 - 

alka ”7l or a^, M (C1 . C4) ^ ” *■**- 

btld P= is formed between the • ^ * 

twe en the nztroq-en af - om 

group. 3 tom and ehe Ar 

ln 40 additional prefer ed 
s «le=ted from the Pediment. to ia 

Che group consisting of phenvl , 

3-pvridvl * " Phenyl, 2-pyridyl, 

pyr dyl. 4-pyridyl, indolyl, ieoindolyl op- , • 
isoquinoiiny! , , , Y ’ qUinol ^yl, 

1.2,3. 4-tetrahvdr ‘-“^droisocpainoUnyi. M 

cetrahydroquinolinyl, wherein ssir! , 

hrifluoromethyi, (Cl-cs, L^^b ^ 

f (Cl-cs) -straioht ° r branched alkyl, o- 

straight or branched alJcvll k i 
NR 3 R, ; ^ ^ halogen, SO,H, and 


SUBSTITUTE SHEET (RULE 26) 



WO 98/37882 


PCT/US98/03485 


18 

Rj and R, are independently selected from the graun 
consisting of (C1-C6)-straight or branched alkyl; (Q 2 ~ 
C8) -straight or branched alkenyl, hydrogen and benzyl; 0 - 
Ri and R, can be taken together to form a 5-6 membered 
5 heterocyclic ring. 

the present invention also relates to a method of 
effecting a neuronal activity in an animal, comprising: 

administering to the animal a neurotrophicaily 
effective amount of a compound of formula II or III ; 

IQ 



or a pharmaceutically acceptable salt thereof, wherein: 
Y, R,. and R, are as defined in claim 1, Ar is as 
20 defined in claim 4 and w is 1. or 2. 

The present invention further relates to a method of 
effecting a neuronal activity in an animal, comprising: 

administering to the animal a neurotrophicaily 
effective amount of a compound of formula III or IV: 
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S 



Sj>. 



IV 


or a pharmaceutically acceptable salt thereof, wherein: 

Y, R v and R 2 are as defined in claim l, Ar is as 
10 defined in claim 4, J is hydrogen, (Cl-CS)-straight or 
branched alkyl or (C3-C6)-straight or branched alkenyl, 
and w is 1 or 2. 

The neuronal activity that is effected by the. 
methods of the present invention may be selected from the 
15 group consisting of: stimulation of damaged neurons, 
promotion of neuronal regeneration, prevention of 
neurodegeneration and treatment of a neurological 
disorder. 

Examples of a neurological disorder that is 
20 treatable by the methods of the present invention include 
without limitation: trigeminal neuralgia; 

glossopharyngeal neuralgia; Bell's Palsy; myasthenia 
gravis; muscular dystrophy; amyotrophic lateral 
sclerosis; progressive muscular atrophy; progressive 
25 bulbar inherited muscular atrophy; herniated, ruptured or 
prolapsed invertebrate disk syndromes; cervical 
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spondylosis; plexus disorders; thoracic outlet 
destruction syndromes; peripheral neuropathies such as 
those caused by lead, dapsane, ticks, porphyria, or 
Guillain-Barre syndrome; Alzheimer's disease; and 
Parkinson's disease. 

The methods of the present invention are 
particularly useful for treating a neurological disorder 
selected from the group consisting of: peripheral 
neuropathy caused by physical injury or disease state, 
physical damage to the brain, physical damage to the 
spinal cord, stroke associated with brain damage, a nd a 
neurological disorder relating to neurodegeneratian. 
Examples of a neurological disorder relating to 
neurodegeneration include Alzheimer's Disease, 
Parkinson's Disease, and amyotrophic lateral sclerosis. 

In the methods of the present invention, the 
neurotrophic compound may be administered orally, 
parenterally, by inhalation spray, topically, rectally, 
nasally, buccally, vaginally or via an implanted 
reservoir in dosage formulations containing conventional 
non-toxicpharmaceutically-accepcable carriers, adjuvants 
and vehicles. The term parenteral as used herein 
includes subcutaneous, intravenous, intramuscular, 
intraperitoneally, intrachecally, intraventricularly, 
intrasternal and intracranial injection or infusion 
techniques. 
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T ° bS e «=«ive therapeutically as cam: , 
system targets the tral nervous 

5 tie “““trophic compounds sheds 
penetrate the blood-brain barrie- „hen t * 
administered. Comnounds vhich “Orally 

—in barriers be e^nLrr " 6 

-ntravencricular route. te " d by *“ 

Th * “““«ophic compounds nay al so be a . 
in the form of sterile • ■ “.mistered 

rile injectable preoaraM* 

example, as sterile • Preparations, for 

injectable aqueous or olea * 
suspensions Th „_ ole aginous 

These suspensions may be fQrm , 

according to techni , formulated 

y techniques known in the 

dispersing or wettine USln5 suic abl e 

wetting agents and susuendin™ 
sterile injectable pending agents, the 

ctable preparations may also he 

xnjectable solutions or 3U soensions in StSril6 
Parenterally-acceptable diluents or sol 

example as *- * ve nts, for 

olutrons i„ i.3-bucanediol amen 
nccaptahle vehides and advents that ' 

• R tnger's eoiution and ^ ™ 

solution. In “ “ l “"“ e =“»«de 

con S ” r - Ie ' tixed oils ar- 

conventionaliy employed as solvents or 

mediums. For this „ -spending 

—tioir/rr'^^^—- 

“ids such as oleic a^d 7 ^ ^ 

including olive oil and ^ 

Oil and castor oil, especially • 

Pdyoxyethylated versions “ “ 

« versions are useful (n 

“d inieotablss. These oil , . tbe *■ 

1 s °i ucl °ns or suspensions „sy 
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alS ° “ ati “ alcohol diluents or 

W-Utionally, ths neurotroobic comp S "' :s ' 

ado-.iQiocered orally in the ‘ iS "“V bo 

y ln the f °ra Of capsules K u 

~ ~~ns oh solutions. Tab ,J * blSC3 - 

C3rr ^ erS — » lactose end cod 

lubricating agents such S “ rCh - 

gents such as magnesium stearate „ 

"““ B *““«■ including lactose and dr' 
anarch. Aqueous suspensions may cc ,htai • ^ 

suspending agents comb' a ““in emulsifying and ■ 

9 ncs combined with the active • 

Tha ° ral *-«• £ =™ »ay further contain 1 ” 9r8di “ C ' 
^roring and/or coloring agents 
The neurotrophic compounds „ay . 

administered reotally i» ehe ^ q£ "**“ •» 

These compositions can be . »“PP=aitories. 

“ iCh a suitable hon-ibri tae ^ 

j-tricating excioient whi^v, ■ 
en roe. temperature, but liquid at rectal ta 
“d. therefore, win BeU ^ _ nemperature 

drug Such -ectum to release che 

Polyethylene ““ h “““' *«« and 

adminIl”Trtopio h all y “' lrOCr ° PhiC b * 

'-Ufciicaiiy, especially wh«=n m 

addressed f or treat- h * Coridit;Loi « 

accesaible ^ » — neadil y 

neurological disordered^the aPPU=aCi °°' “^uding 
intestinal tract • , ^ Sk ‘”’ or the lo "er 

neadilv ' C ° 5lCil £o Pn”latiOha can be 

-adil y prepared for each of these areas. 


SUBSTITUTE SHEET (RULE 26) 



WO 98/37882 


PCT/OS98/03485 


23 

For topical application to the eye, or ophthalmic 
use, the compounds can be formulated as micronized 
suspensions in isotonic, pH adjusted sterile saline, or, 
preferably, as a solution in isotonic, pH adjusted 
5 sterile saline, either with or without a preservative 
such as benzylalkonium chloride. Alternatively, the 
compounds may be formulated into ointments, such as 
petrolatum/ for ophthalmic use. 

For topical application to the skin, the compounds 
10 can be formulated into suitable ointments containing the 
compounds suspended or dissolved in, for example, 
mixtures with one or more of the following: mineral oil, 
liquid petrolatum, white petrolatum, propylene glycol, 
polyoxyethylene polyoxypropylene compound, emulsifying 
15 wax and water. Alternatively, the compounds cam be 
formulated into suitable lotions or creams containing the 
active compound suspended or dissolved in, for example, 
a mixture of one or more of the following: mineral oil, 
sorbitan monostearate, polysorbate SO, cetyl ester waix, 
20 cetearyl alcohol, 2-octyldodecanol, benzyl alcohol and 
water. 

Topical application to the lower intestinal tract 
can be effected in a rectal suppository formulations (see 
above! or in suitable enema formulations. 

2S Dosage levels on the order of about 0.1 mg to about 

10,000 mg of the active ingredient compound are useful in 
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Ch ' crelmanc of cl * «*"« =™d itions , „ ich 

levels of about o , ma tn h Preferred 

- 1 mg tQ ^ 1-000 ma. The ■ 

active “ ae amount of 

lent that may be combined with the ca _, 

~ ~ • single dotage form 

iepending upon che host treated and the partioul ar 

°f administration. "° M 

It is understood, however, that a 

level for am, SJ?eciflc dose 

any particular patier.c will ■ depend 

~ i “ r ° £ — — one act- :rr 

apeoifrc oomgound alloyed.- the age. body weight, general 

th6 - - 

r . ‘ eL - on; combination 

the IT 1 : T ParCiC “ lar dlSaa5a ^ treac ed; and 

form of administration. 

The compounds can b« • 

a can be administered with 

ztt as * nts such as : 

fact ; 3 i;;r ivad ^ £acc °- ——— 

' Clliar y neurotrophic facto- an H „ 

ZaT] 1,VS1 ° £ -U Cm 

——; r -— 


EXAMPLES 

The following examples are illustrative of the 
invention and are not intended to be limitations 
ereon. unless otherwise specified, all percentages are 
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baaed on 1QQV by weight of the final compound. 

The compounds used in the methods of the present 
invention may be readily prepared by standard technicuss 
of organic chemistry, utilizing the general synthetic 
S pathway depicted below. As described by Scheme I, cyclic 
amino acids 1 protected by suitable blocking groups P on 
the amino acid nitrogen may be reacted with alcohols ROE 
to generate esters 2. After removal of .the protecting 
group, the free amine 3 may be reacted with.a variety of 
10 isocyanates or iso thiocyanates to provide the final ureas 
or thioureas, respectively. Alternatively, reaction of 
1 with amines provides the corresponding amide compounds. 



25 Isocyanates (R l NCO) or isothiocyanates (R l NCS) 4 may 

be conveniently prepared from the corresponding readily 
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av ailable amines by react’on 

* teacn2.oxx with 

tiiiophosgeue ag ri _ . . . P h °agene 

* ' as ae Pi=ted in Scheme n. 


Sehmma tt 




^^maad l- l -nrrwri f r _ r - | _ 

,3.0 ^"177 ’^°*y~r baayl) . (sl _ eiol 

20 . s 1 " ■ W01 ’’- — ^--Propane! (2 . S „ 

• dicyclohexylcarbodiimide <, 5S 

m01 ’' cam P^ ors ul£oni c acid ,l.„ a S; 4 „ „„ 
^»«rhylamin opyridiae '' “* 

rr~—- - - rL“; 
-nr~jr ““ “ ich —- - 

(100 mLJ , and the layers were 
The nrv,, • r were separatei 

5 phase waa washed with water (i 
drieH water (3 x 100 mLi 

dried over magnesium sulfate and no 

crurf» S ' conc entrated, and ti 

residue was purified on a silica oel i 

iica gel column elutir 


or 
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"■■eh ethyl acetate to obtain 4.50 s of cie 

* “Hck oil, *H KHR {300 ^ —a 

W- -33 1HJ ; ,. 71 (t 2a Sa ’-- 

); 4 - 15 (m ' 2H); 4.13 (m, IK). 7 24 , 

TtT , ' 7 ’ 24 («. 1H); 7.si (m 

X H) ; 8.48 (m, 2H) . m ' 


1_- (3-nv^.4,. T x 
garboxyiaH^ 


- ovrrnl i H^e. -e 


» solution of 3 - (3-pyridyl) ~l-propyl fa *.». (ttrt _ 

2^ =™„ yl)p y rrolidine . 2 . carbo!tyUt6 (J _ 

,r;: hyu “—« - 

ho " irred “ temperature for thre- 

— P ° Ca35iU ” «*»“• « — until the' 

PH - basis, and the reaction mixture was ^ 

methylene chloride ( 3 X ) The . . 

were dr, „ ' COmDlned organic extracts 

free a to yield 3.00 , o£ the 

amin ae a thich on. Hi aaj , , 

• 53 -a.ao 5 H, ;J .„ 2H , ;3 . 03 (a> 2H 

i :z”r ( "- ih,;4 - 24 — -h,.,,o 

1H); 8.57 (m, 2H). 


ga £ fa a ^Y l lpyrrnlidi^-,-o., rf ... Tl „ (l) 

Absolution of 2-methylbutylamine (113 mg . 1-3 

chi .“ leChylamiIle 1132 1 ‘ 3 «®ol) in mechylene 

^ (5 ml, was added to a solution of triphospene 
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( ”‘ °- 43 " ol) “ «'*5'l«e chloride „ ■ 

-su ltiag mixture rsfWd for t ^ > • The 

“ r °°" remperature. 3 -( 3 -Py-. d yl) x „ 

-y—ayi,-i- pro x 

Plbrolidine-a-carboxyUte ,300 mg, 1.3 mmol') i„ 5 ^ J ' 
" ethyUM « — - «- —tin* mil!; 

was stirred for 1 hour and then partitioned between water 

“ d “ l!l “ » £ acetate and hexane. Tha 

organic phase was dried, concentrated and purified by 

„ chromaco P Ta phy ethyl acetate/hexane, to 

° 2 S 0 »g .(55%) of the compound of Example i (l 

Table I) as an oil, -a NMR <CDC1„ 300 MHz) , J 

(tn. 6H) ; 1.10-1.20 (m ^ m / 

m ' 1H> ' l ' 21 (s ' 1 H>; 1.36-1.60 (m 

?' 172 

, 3 ' 54 4H ’ ; 41S - 4 - 2 “ «*• TH.; ... 3H), 

' J1 ' 7 - 29 7 -”- 7 ' 5S "*• »>. a.«-a.,a , H , 

aaal. Calcd. for c„H„ H ,o, - 0.5 H,o, c, a,. 03 , K , a 

11 - 73 - <=• «.7J, H, a.43, H. ii .,3 


EXAMPLE 2 

a mtheatn of 1 n m tidvii.i.„.^ Jvl 1 , 

a MthY»PronYl)oarh«mo..IlovrrnHW, J ,.3.„. K „_ | .,.._ 

Reaction of 3 -(3-pyridyl) -i-propyl , 2 s, -pyrrolidine- 
2 -=arbo*ylate with the isocyanate generated from tert- 
amylamine and triphosgene, as described for Example 1 , 
provided the compound of Example 3 ( 2 , Table I) in S j v 
yield, l H NMR (CDCl,, 300 MHz), a 0.83 (t. 3H) ; i.37 Is, 
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6H) ; 1.64-1.71 (m, 2H) ; 1.91-2.02 <m, 7H); 2.66-2.71 (t 

2H) ; 3.29-3.42 (m, 2H) ; 4.11-4.15 (t, 3H) ; 4.37-4.41 (m, 

1H) . Anal. Calcd. for - 0.5 H,0: C, 64.04; g, 

8.48; N, 11.79. Found: C, 64.23; H, 8.31; N, 11 . 30 . 

EXAMPLE 3 

Synthesis of 3- (3 -pvt: idyl) -1-aronvl (251-1- 
C (cvclo hexyl \ fcM ne»r h»imw11 -pvrrolidine-2-carboxvlata ( 3 ) 
A mixture of cyclohexylisothiocyanate (120 mg; 0.9 
mmol) , 3-(3-pyridyl)-1-propyl (2S) -pyrrolidine-2- 

carboxylate (200 mg; 0.9 mmol) triethylamine (90 mg; 0.9 
mmol) in 20 mL of methylene chloride was stirred for 1 
hour and then partitioned between water and a 1:1 mixture 
of ethyl acetate and hexane. The organic phase was 
dried, concentrated and purified by column chromatography 
(50% ethyl acetate/hexane) to obtain 160 mg (47%) of the 
compound of Example 3 (3, Table I) , 1 H NMR (CDC1 S , 300 


MHz): 51.16-1.40 

(m, 

6H); 1.50-1.71 

(m. 

4H); 1.95-2.08 

(m, 7H) ; 2.70-2.75 

(t. 

2H); 3.40-3.60 

(m, 

2H); 4.17-4.26 

(m, 2H) ; 4.95-4.98 

(d, 

1H); 5.26-5.29 

<d. 

1H); 7.17-7.25 

(m, 1H) . Anal. Calcd. 

C 2Q H 2 ,N 3 0jS : 

c, 

63.57; E, 7.78; 

N, 11 . 19 . Found: 

c. 

63.25; K, 7.80; 

N, 

11.07. 


EXAMPLE 4 

Synthesis of 3 - (3 --pvridvl)-l.-oronvl (25)-1- 
[ (cvclohexvl) Mrham ovll -□vrrolidine-2-carboxylate (4) 
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JU 

A mixture of cyclohexylisocyanate Uoo 

- 3 ™. lra 

0 9 JliT- 6 (200 mg/ °’ 9 BBOl) aiXd Crieth y lami ^ (90 mg; 
, hQ 1} ln 20 ^ ****- was stirred for 

. ° Ur “* then partit io^sd between water and a i , 
mixture of ethyl acetate and h 

was *** and hexane. The organic phase 

toed. concentrated end purified by col 

-omntogrephy , S o* ethyl acetatefhexane, to 

ZT' — —abie 

*" ,CDC1 - 300 

1 ' 94 ' 2 ' 03 481 ' 2 - S7 - 2 - 73 <t. am, 3 . 31 - 3.44 

1H) : -;;r "■ *>'*■»-*■** ». 

CH„o Anal. Caicd. for 

c ;f ‘ ‘ °- S ^ =• H. e.aa ; ». Found . 

C ' S4.60; H, 8.ia ; N, X X .21. 


EXAMPLE 5 

SattMt a os a-fa-nn-livi,-!- , - T , ■ n , 

... 

mixture of 1 -adamantylisocyanate (250 „ 3 . 0 g 

::°Z «« -pyrrolidine-2- 

0 ! o ‘ 2 °° -'«•» —» and triethylamine mg ; 

• -=D in ao mb of methylene chloride was etirred for 

° Ur “ d Chen ^““oned between water and a 1-1 
— of ethyl acetate and hexane. The organic phase 

dried ' COncent:rate d and purified by column 


SUBSTITUTE SHEET (RULE 26) 



WO 98/37882 


PCT/US98/03485 


31 

chromatography (SOV ethyl acetate /b 

y a cetate/hexane) to oh 

<38tl ° f «» « Example a “ “° 

- ,e8a -«•**■.. 

l-95 ' 2 -° 7 <"»' ^.07-2.20 (m. SK!; 2.7L2 75 ^ ' 

3 -27-3.4S (m, 1H) ; 3.50-3.50 <m. 1 H, ; 4.09-4.15 ^ ' 

* 5 -21 (d, 1 H); 7.21-7.25 (m rp) »„ , 

C, h Mnc- ' Anal. Calcd. f or 

^♦HijNjOjS • 0.4 HO' r cc 

l • h, 5b.30; E, 7.84; N 9 er _ 

C ' S6 - 41 ' 7.79; N, 9.50. ' ’ " OUnd: 

discussed above, the carbamates and ureas used i n 
the methods of the ln 

the FK508 b . 6n . lnVenCi ° n haVe ^ ^finity for 

inhlh • • ” 9 Pr ° Cei °' particul “ 1 y FKBP12. T lie 

= t bl ^ “* ^ —* =—ane l,„J a 

a;;::i;; f m ’ “ y ~ - - *— - 


K1 Tagtr PT- pcadu-re 

Inhibition of the . . , 

. th ° PepC1 ^l -prolyl iecMraee 

otamaee) activity o£ the 

;:;;r =d * ■“* “ —* - *. 

mg. et al.. Mature, 1589 , 341 , 758 - 750 ,- Holt et ,1 

obt t ' ai “' SOC - 115:3923 - 533a) - Th.ee value, «e 
a ned ae apparent Si-, and are preeented in Table II. 

» cre-trane ieomeritation of an alanine-prcline bond in 
model substrate, N-succinyl-Ala-Ala-Pro-Pfae-p- 
itroanilxde, is monitored spectrophotometrically in a 
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=*™ sin . =oupled a , sa ^ uhi=i 
hitroanilide from the ^ ^ #f ^ ^ 

° £ thU ““«» =au S6d b y the J te ' 

different concentra,. • ad diti 0n C f 

'-uncentrations of ini^b-i 

<“■ *■ — - « . ch ; 3 ; - 

constant as a f fc -order rats 

—- ~— - 

plastic cuvette are added 950 of . 
assay buff er (25 mM HEPES, pH 7 8 100 ^ 

*®P (2.5 mM in 10 mM T • ' 100 mMNaC1) ' « ** of 

n 10 rnM Tns-Cl oH 7 5 ,„ A 

hichiothreitoU 25 m. , „ " 100 « »C 1 . l w 

M) «d 10 C est o °„ <« -to in f * 

in dimethyl sulfoxide. The reac^r — C ° nCentrat:ior13 

Psra-nitroanilide s T H»-Pro-Pbe- 

' 5 mg/mL in 2.3 5 T * 

thifluoroechanol) . LiC1 in 

The absorbance at 390 no versus time • 
for 90 seconder irae ls m °nitored 

seconds usrn g a spectrophotometer and th 

constants arp ^ . ° the rate 

determi ned from the absorbance v 
data fii es . ^sorbance versus time 

The data for these experiments a or r „_ 
compounds are r« ‘ representative 

are presented in Table it llnr , 

-K 1 -. 1 Under the column 

The neurotrophic effects of m 
U3ed in the methods of che ^ ureas 

demonstrated in cellul h • FreSent inVent:ion can be 

lological experiments in vitro, 
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sda=r.s . 

DOrSal r ° 0t ^lia were dissected f roni „. 

^ 1 ^ ^ataaioa. whole ganglion 

CUlt “^ « thin layer „ aEriael ” 

PUcea » iei LU . . ' =^sel-c=ated u MU 

h LIS plus high . glucose „„d- 

supplemented with 2 mM i ® dla 

serum 9lhcaei„e and lot fecal calf 

and also containing I0 M 
srabinafhranoside (Ar a c) M 37 . c . 

containing s * CO “ “lament 

were t Tventy-four hours later, the c RGs 

sigKt T'" 1 " lCh Vari ° US Upsnds. Tmy . 

ZJ7 a£t “ ^ - ganglia wale 

contrast \Zl u 

p hot . Ariovert inverted microscope 

c^crographs of ch e explants were made and 
outgrowth was quantitated heurites 1 ' 

diems*, Writes longer than the ORG 

:::r ’“ e ™ - —-—- 

Three to PSr Sach ^rimental condition. 

6 Co f °ur DRGs are cultu-rsaH 
treatmpn, Stared per well, and each 

eacmenc waa performed in duplicate 

compound ^ f ° r *« re Presentative 

s are presented in che -EDS0- column of Table II. 
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TABLE t 


Ha-, m 

1 i 

2 1 

3 1 

4 1 

5 1 


2 

o 

0 

s 

0 

s 



XL 

2 

2 

2 

2 

2 


5. B 

3“Pyridyl a 
3-pyridyl H 
3 -pyridyl K 
3 -pyridyl K 
3-pyridyl E 

TABLE tt 


fil ^ 

2-methylb.utyl H 

X ' 1 'ditnechyl propyl H 

H 

a 


cyclohexyl 

cyclohexyl 

1-adamantyl 


H 



2 

3 

4 

5 


70 

742 

131 

1482 

US 


0.055 
1 

0.292 

n.d. 

0.141 
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Thfi ramar kable neurocrophirZr''^^ 
a «ects of the pres na uroregeaerative 

Hem nt lnventivs compounds were f 

demonstrated i a an sn ; , re fu *ther 

an animal model of ,,- 

disease. Mp T p i . . urodegenerative 

TP lesioni »3 of dopaminergic n«„>- 

was used as an , u^ons in mice 

e^imal model of Par'-c-'nsan' e n' 

Week old male cdi white • ' Dlsea ®e. Four 

UJ - wnite mice we*-** j , 

" 5/JC9 o£ » f=r 5 days T „ c “ ith 30 

Vahid,, „sra adm- . “mpcunda ■ (4 mg/ kgJ . 

' were administered 3 c , T „ ‘ 

5 days, as well as f ~ ** Wlth ' fcil e mp tp for 

for an additional 5 da vs f 

of MPTP treatment:. « 18 ^ ys J £ ° U =“^ 

, the Mimals „„ e s, crifie MPTP 

Wer e dissected and n ^ d th ® stria ta 

cea ^d Perfusion-fiv-d T 

Performed on saggital and ' was 

” icaj ' and coronal bra in . 

anti-tyrosine hydroxylase 1 a r ec tions using 

recovery of don ■ ^antitate survival and 

^ of dopaminergic neurons. In an , , 

Wltil MPTP and vehicle a h "*1® treated - 

enicie, a substantial l ass nf « 

dopaminergic termin T functional 

C te rminals was observed as mn, 
lesicned animals _ compared to non- 

aJ -s. Lesioned animals 

compounds showed a sionif Reiving test 

9nificant recovery of to - • 

dopaminergic ne„mn ^ f ^'^arned 

g C Surens. table rrr prese _ te . 

for the presents quantitation 

rec overy of TH-positive d nna • 

the atriatum . dopaminergic neurone in 

Viarum = f animaia renewing compuunda t , 5 „ 

5 W this model. ' ' 5 and 
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T A gE B.jm 

In Vivo Activity of Example Conrooundg 



Exarrtole STa. 

V Recovery 

Of T’J 



Immur.ostainincr. 

. 4 mc/Wrr 

5 


.S.--S., 



1 

27.47 



2 

n.d. 



3 

5S.13 



4 

59.79 


10 

S 

52.32 



All publications and patents identified above are 
hereby incorporated by reference. 

15 The invention being thus described, it will be 

obvious that the same may be varied in many ways. Such 
variations are not to be regarded as a departure from the 
spirit and scope of the invention and all such 
modifications are intended to be included within the 
20 scope of the following claims. 
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1 * A method of 
animal, comprising: 

administering 
e ffective amount of 


effecting a neuronal activity in ^ 

to the animal a neurotrophically 
a compound of formula I: 



« a pharmaceucically aooepcabl, sale ehereot, wherein: 
A is CH,, oxygen, NH or W-(C1-C4 alkyl),. 

B and D are independently Ar, hydrogen, (ci-ce) - 
=«ai ghc or branched alkyl. (C2-«, -scraighc or branched 
Y or alkynyl, (C5-C7)-cycloalkyl subscicuced (Cl- 
CS) -scraighc or branched alkyl or «s-«>-scraighc or 
ranched alkenyl or alkynyl, (CS-C7).cycloalkenyl 
subscicuced (C1-CS) -scraighc or branched alkyl : a . 
CS) -scraighc or branched alkenyl or alkynyl, ar- 
aubscrcuced (Cl-CS)-scraighc or branched alkyl at- 

subscicuced (C3-CS,-scraighc or branched alkenyl or 
alkynyl; 
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aay one of ehe ru 

Q * ^ grou P s of said alkyl eh . 

; —^* a ■«««_ ,^T;r my 

*7 * Qansu ^ ° f «.». so,. ^ ” n the 

selected £ro "*»* =-i- ins of hydrogea ;* ia 

strai ^ « ^- hed alJ£yl , (a . C4) ' n * ,ci - c ‘ i - - 
alkenyl or alv-^- i ? or branched 

r ° r alky ">' 1 - (Cl-C.) bridging allcvl „a 

bridge is formal u w ^ ere ia a 

formed between the nitrogen and a oarbo 
of said heceroaenm ca rbo n acom 

beteroatom-containing chain to form a rin 

wherein aaid ring ie optionally £ua ed to an ^ “ 

——— SXonpoonaietingo'Z:'' 

(C 1 -CS) -straight or branohed alkyl. (C 3 -e S) -straight 
branched alkenyl and -CH,Ar; K is selected £ ro In “ 
consisting of (Cl C4) m ^ group 

a . <Cl-C4)-straight or branched alkyl -ch a 

“ d “ W *W«W. or J and K may be taken^ , 

:r • s - 7 ~ ig :r::rL: 

- r::r 3elactsd fr ™ the 5r ° up •*, 

2 b O or S f - 
Y is ° or N , wherein 

selected ^ ^ Pair “ d *. - 

scraicfat P « *r. tci-c- 

oc«ight or branohed alkyl, and (C3 «> 

branched alkenyl or alkynyl, and _ " 

selected f^T ^ ^ *’ “* ^^ontly 

sorai h P C °° Sial:i ^ <* *r. (C 1 -CS) - 

She or branohed alkyl, and <C 3 -straight or 
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branched aUenyl or Uhyan.. or Rl and * 

bbgether to £ora . h e C e rocyclic ^ 

selected from the am memi =ered riac 

a group consisting of ___ 
imidazolidine Dvrami-^' pyrr °lidine, 

Pyrazoltdane, piperidine, end piBer „. 

lS 3 Mrb °=VcU= aromatic group saIe<; “*’ 

cccaiatin, od phenyi. a-cachth* 2 j” 
mdenyl, azulenyl fi ' 2-aa P ht: kyl, 

h _ t ' l reny1 ' «d aatfarac-nyl. 

heterocyclic aromatic group redacted drom ! 

c ° Misci -* - 3-*^. a . chlaayl 777 ^ 

Pmdy1 ’ 4-pyridyl, pyrrolyl ^ 

thiazolyi lnH „ , Prolyl, oxazolyi, 

Y ' imid azolyi, pyraxolyi , n 
Pyrazolidinyl iQ ' 2 ‘P yra 2 °liayl, 

7 ' 1 soxazolyi / isotriazolyl 
oxadxazolyi, , , , „ . Y ' 1 ' 2 - 3 - 

--2,3-triazolyl, x 3 4 h . . .. 
Pyridazinyl n ^r-i ' ' 4 “ tilia diazalyl, 

n ' Pyri “ ldl "yl. pyraziavl, a. a . e „. , 

1 '3,S-trithianyl tol . . ' ’ ’ 5 - Cri «inyl, 

y . rndoUzinyl, indolyi, is 0l -a„, , 
indolyl, indoliayi benzorh.f «=«dolyl. 3B- 

y , oenzo [b] furanyl, benzo fbl t-m 
IH-indazolyi h en y .. lb]thio-phenyl, 

y1, beaziBidazolyi. benzchiazolvl n„ • , 

^nolizinyl. quinolinvi a 2 a 4 E *' PUriayl - 1H ‘ 
raoquinolinyl a 1 1 ' '""""^o^noliayi. 

cinnclinyl phthai ’ 2 ’ 3 ' ‘-“^droieoqui nolinyl. 

• • phthalazmyl, quinazoliayl mHn 

^-naphthyridicyl, pteridiayi. carbazoiyl acTl 

Phenazinyl, phecothiaziayl. and phenoraziayl. 

r r - —- 

h ^= S en, h , logM> 7Lr°i Sr ° UP C ° nSiati ° S ° £ 

bbiflaoromethyi crifl ' n “ r °' ‘ S0,E ' 

' ifluoromethoxy, (Cl- C ff)-straight or 
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branched alkyl, (C2-CS) -strait u 

., ' sc *aighe or branched aiu 

< st ra isllCrobranchadalkylK 0 _ ^ «- 

branched alhenyl, . o-bentyl, 0 Dh 

me chylenedioxy, -nr R c __ b y1 ' l 2 _ 

“ Ciad alk * Qr a-CS-shraight o- br „ . ° r 

earboxamides, H,K-di-(ci CS ■ . = 

C3 ~CS-scraigbc nr h = r branched a lkyl or 

or branched alkenyl) cart, 

-rphounyl. Piperidinyl. o-x, CH,-,CH , x „ 

andCR-CH-Xt ' 0 - tCS ^ 

R . and R, are independeacly selected from th 
-Ubdng o£ .Cl-cs,.slight or brMci)ed ^ 

s , andTtr:. b r hed aikenyi ' 

babarocylic ri^^" “ f0rm a ! ' 6 »«*bered 

-c^nr^ra^rV’T 1 ” 9 oe “ 

:z? h - ritrt 

PyrildyxT^ 1 ' ChlaZOy1 ' 2 ‘ Cl,ieay1 ' 3 - thi '^' “d 


* is 0-2; and 
n is o or l. 


activity Th= °* Clii " *’ “ -a neuronal 

acilx I- S °“ d *“ ““ -“«= -axanxng o£ 

lation. of damaged neurone 

regenerate neurone, promotion o£ neuronal 

' Prevention o£ neurodegeneration end 
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treatment of neurological disorder. 

3. the method of claim 2, wherein the neurological 
disorder- is selected from the group consisting of 
peripheral neuropathy caused by physical injury or 
disease state, physical damage to the brain, physical 
damage to the spinal cord, stroke associated with brain 
damage, and neurological disorder relating to 
neurodegeneration. 

4. The method of claim 3, wherein the neurological 
disorder relating to neurodegeneration is selected from 
the group consisting of Alzheimer's Disease, Parkinson's 
Disease, and amyotrophic lateral sclerosis. 

5. The method of claim 1, wherein, in formula X, J 
and K are taken together to form a 5-7 membered ring. 

6. The method of claim S, wherein the neuronal 
activity is selected from the group consisting of 
stimulation of damaged neurons, promotion of neuronal 
regeneration, prevention of neurodegeneration and 
treatment of neurological disorder. 

7. The method of claim 6. wherein the neurological 
disorder is selected from the group consisting of 
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peripheral neuropathy caused by physical injury C r 
disease state, physical damage to the brain, physical 
damage to the spinal cord, stroke associated wieh. brain 
, damage, and neurological disorder relatincr to 
neurodegeneration. 

8. The method of claim 7, wherein the neurological 
disorder relating to neurodegeneration is selected from 
the group consisting of Alzheimer's Disease, Parkinson's 
Disease, and amyotrophic lateral sclerosis. 

9. The method of claim S, wherein, in formula I, at 
least one of B and D is independently represented by the 
formula - (CHj) c - (X) - (CH,) ,-Ar, wherein: 

r is i-4 ; 

S is 0 -.1 ; 

Ar is as defined in claim 1; and 

each X is independently selected from the group 
consisting of OH*, 0, S, SO, SOj, and NR, wherein R is 
selected from the group consisting of hydrogen, (C1-C4)- 
straight or branched alkyl, (C3-C4)-straight or branched 
alkenyl or alkynyl, and (C1-C4) bridging alkyl wherein a 
bridge is formed between the nitrogen atom and the Ar 
group. 

10. The method of claim 9, wherein the neuronal 
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activity is selected from the group consisting of 
stimulation of damaged neurons, promotion of neuronal 
regeneration, prevention of neurodegeneration an^ 
treatment of neurological disorder. 

LI. the method of claim 10, wherein the 

neurological disorder is selected from the group 
consisting of peripheral neuropathy caused.by physical 
injury or disease state, physical damage to the brain, 
physical damage to the spinal cord, stroke associated 
with brain damage, and neurological disorder relating to 
neurodegeneration. 

12. The method of claim 11, wherein the 

neurological disorder relating to neurodegeneration is 
selected from the group consisting of Alzheimer's 
Disease, Parkinson's Disease, and amyotrophic lateral 
sclerosis. 

13. A method of claim 1, wherein, in formula I: 

Ar is selected from the group consisting of phenyl. 

2-pyridyl, 3-pyridyl, 4-pyridyl, indolyl, isoindolyl, 
quinolinyl, isoquinolinyl, 1 , 2 , 3 , 4 - 
tetrahydroisoquino 1iny1, and 1, 2,3,4- 
tetrahydroquinolinyl, wherein said Ar may contain one or 
more substituents which are independently selected from 
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the group consisting of hydrogen, hydroxyl, nitre 
trifluoromethyl, (Cl-CS)-straight or branched alkyl, 0- 
[ (C1-C6)-straight or branched alkyl], halogen, S0jH, and 
NRjR,; and 

5 R 3 and R, are independently selected from the grout 

consisting of (Cl-CS)-straight or branched alkyl, (C3- 
CS) -straight or branched alkenyl, hydrogen and benzyl; or 
R, and R t can be taken together to form a 5-6 membered 
heterocyclic ring. 

10 

14. The method of claim 13, wherein the neuronal 
activity is selected from the group consisting of 
stimulation of damaged neurons, promotion of neuronal, 
regeneration, prevention of neurodegeneration and 

IS treatment of neurological disorder. 

15. The method of claim 14, wherein the 
neurological disorder is selected from the group 
consisting of peripheral neuropathy caused by physical 

20 injury or disease state, physical damage to the brain, 
physical damage to the spinal cord, stroke associated 
with brain damage, and neurological disorder relating to 
neurodegeneration. 

25 16 . The method of claim 15, wherein the 

neurological disorder relating to neurodegeneration is 
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selected from che group consisting of Alzheimer's 
Disease, Parkinson's Disease, and amyotrophic lateral 
sclerosis. 


17. A method of effecting a neuronal activity in an 
animal, comprising: 

administering to the animal a neurotrophically 
effective amount of a compound of formula II or ill: 


10 


IS 



II 


III 


or a pharmaceutically acceptable salt thereof, wherein: 

Y, R : and R 2 are as defined in claim 1, Ar is as 
defined in claim 4 and w is l or 2. 


20 13. The method of claim 17, wherein che neuronal 

activity is selected from the group consisting of 
stimulation of damaged neurons, promotion of neuronal 
regeneration, prevention of neurodegeneration and 
treatment of neurological disorder. 

25 

19. The method of claim 13, wherein the 
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neurological disorder i- , 

aer is selected 

consisting of perinh * tile Srouo 

Peri.ph.erai neuropathy caused h 

injury Qr disease state u • bY ph y si cai 

se state, physical damage to h, u 

Physical damage to the ■ 1 * braia ' 

a co the spinal cord, strata 

brain damage and „ , a ^ociated 

3 ' neurological disorder relat- 

neurodegeneration ~ elating to 


— wecnoa of claim 19 , 

-„ losical di30rder ^ < - «■» 
selected from the ffeneratioa is 

from Che group ooosisticg of awt.. 

Ofseaee. Parkinaon's Diae.ee and 

scleroeie »»V=trophi= lateral 


Sl - A »ethcd of effecting 


animal, comprising: 

administering 
effective amount of 


a neuronal activity i a ^ 


administering to the animal 


a neurotrophically 
compound of formula in or IV; 




III 


IV 


or a pharma 


ceutically acceptable salt thereof. 


wherein: 
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Y ' Rl *** ** **e as defied in h • 

<•«« in claim 4 , g t , _ “ te * M 

branched alkyl or (CJ . C (CL ' C61 -straight or 

" rai5ht “ ^enyl. 

activity ^1" " ^ ^ —1 

7 is sela «ed from the 

stimulation of damacr * ? C ° nSiscia ? of 

damaged aeurcna. promotion o£ „ 

regeneration, prevention of ' 

treatment of neurological disorder. “ 

23 • The method of claim 

neurological disorder is selected ““ 

consisting of perinh^ai th grou P 

peripheral neurooathv canc«^ u 

injury or disease state, physila! damage to LT^ 

Physical damage to the spinal cord, sLj ^ 

"ith brain damage and , associated 

“age, and neurological disorder 

neurodegeneration. elating to 


24 • The method of claim 

—logioal disorder relating t “ ^ 

selected from ueurodegeneration is 

Disease p t ^ <* Alzheimer's 

ase, Parkinson's Disease an^ 
sclerosis. ' ^trophic lateral 
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AMENDED CLAIMS 

[received by the International Bureau on 10 July 1998 (10.07.98); 
original claim 1 amended; remaining claims unchanged (2 pages)] 

any one of the CH, groups of said alkyl chains may 
be optionally replaced by a heteroatom selected from 
the group consisting of 0, S, SO, SO s , and NR, wherein 
R is selected from the group consisting of hydrogen, 

5 (C1-C4)-straight or branched alkyl, (C3-C4)-straight or 

branched alkenyl or alkynyl, and (C1-C4) bridging alkyl 
wherein a bridge is formed between the nitrogen and a 
carbon atom of said heteroatom-containing chain to form 
a ring, and wherein said ring is optionally fused to an 
10 Ar group; 

J is selected from the group consisting of 
hydrogen, (C1-C6)-straight or branched alkyl, (C3-C6)- 
straight or branched alkenyl and -CH 2 Ar; K is selected 
from the group consisting of (C1-C4)-straight or 
15 branched alkyl, -CH 2 Ar, and cyclohexylmethyl,- or J and 
K may be taken together to form a 5-7 membered 
heterocyclic ring which may contain a heteroatom 
selected from the group consisting of 0, S, SO and SO s ; 

Z is O or S; 

20 Y is 0 or N, wherein 

when Y is 0, then R 2 is a lone pair and R 2 is 
selected from the group consisting of Ar, (C1-C6)- 
straight or branched alkyl, and (C3-C6)-straight or 
branched alkenyl or alkynyl; and 
25 when V is N, then R, and R 2 are independently 

selected from the group consisting of Ar, hydrogen, 
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cyclohexyl, adamantyl, (Cl-C6)-straight or branched 
alkyl, and (C3-C6)-straight or 
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